In order to study the spin density wave transition temperature (T SDW ) in (TMTSF) 2 PF 6 as a function of magnetic field, we measured the magnetoresistance R zz in fields up to 19 T. Measurements were performed for three field orientations B a, b ′ and c * at ambient pressure and at P = 5 kbar, that is nearly the critical pressure. For B c * orientation we observed quadratic field dependence of T SDW in agreement with theory and with previous experiments. For B b ′ and B a orientations we have found no shift in T SDW within 0.05 K, both at P = 0 and P = 5 kbar. This result is also consistent with theoretical predictions.
I. INTRODUCTION
(TMTSF) 2 PF 6 is a layered organic compound that demonstrates a complex phase diagram, containing phases, characteristic of one-, two-and three-dimensional systems. Transport properties of this material are highly anisotropic (typical ratio of the conductivity tensor components is σ xx : σ yy : σ zz ∼ 10 5 : 10 3 : 1 at T = 100 K 1,2 ). At ambient pressure and zero magnetic field the carrier system undergoes a transition to the antiferromagnetically ordered spin density wave (SDW) state 1 with a transition temperature T SDW ≈ 12 K. When an external hydrostatic pressure is applied, T SDW gradually decreases and vanishes at the critical pressure of ∼ 6 kbar 3 . For higher pressures, P > 6 kbar, the SDW state is completely suppressed. Application of a sufficiently high magnetic field along the least conducting direction c * restores the spin ordering. This occurs via a cascade of the field induced SDW states (FISDW) 4 .
The conventional model for the electronic spectrum is 1,5 :
where t b , t c are the nearest neighbor transfer integrals along b ′ and c * directions respectively, and t ′ b is the transfer integral involving next-to-nearest (second order) neighbors. For ideal one dimensional case, t b = t c = t ′ b = 0, and the Fermi surface consists of two parallel flat sheets. This surface satisfies the so-called ideal nesting condition: there exists a vector Q 0 which couples all states across the Fermi surface. In the quasi-one dimensional case, when t b and t c are non-zero, the Fermi-sheets become slightly corrugated. Nevertheless, one can still find a vector, that couples all states across the Fermi surface, therefore the ideal nesting property also holds in this case. It means that the magnetic susceptibility χ(q) of the system diverges at q = Q 0 and the system is unstable against formation of SDW 1 . When t ′ b
is non-zero, the situation changes drastically: no vector can couple all states on both sides of the Fermi surface, though Q 0 still couples a large number of states. The situation called "imperfect nesting" is sketched on Fig. 1a .
Despite the complex behavior of the system, theory 6,7 successfully describes the effects of pressure and magnetic field on the SDW transition in terms of the single parameter 
and further saturates in high fields; here α = α(P ) is a function of pressure.
A number of experiments 3, 9, 15, 16 were made to examine the predictions of the theory for the B c * case. All these studies confirmed quadratic field dependence of the transition temperature. Nevertheless, the predicted saturation has not been seen until now. Furthermore, Murata et. al 11, 12, 13, 14 reported an unexpected anisotropy of the T SDW in (TMTSF) 2 PF 6 under uniaxial stress, the result seems to disagree with the theory. According to theory 6,7 , the only relevant parameter is t ′ b ; therefore, one might expect the uniaxial stress along b ′ to affect T SDW stronger than the stress in other directions. Murata et al. 11, 12, 13, 14 , however, showed experimentally that the uniaxial stress applied along the a direction changed T SDW stronger than the stress in the b ′ direction.
The an explanation of our experimental data, based on the mean-field theory, and show that the latter correctly describes the effect of the magnetic field on T SDW .
II. EXPERIMENTAL
Single-crystal samples of (TMTSF) 2 PF 6 were grown by conventional electrochemical tech- Measurements at ambient pressure were performed using more simple rotating system which allowed rotation around only one axis (perpendicular to the field direction) by ∼ 200
• with ∼ 0.1 • uncertainty. This system was mounted in a bore of a 17 T superconducting magnet at ISSP. Samples were cooled very slowly, at the rate of 0.2÷0.3 K/min to avoid microcracks. Nev- the paper we define the transition temperature according to the peak in d ln R zz /d(1/T ), the logarithmic derivative of resistance vs inverse temperature. As the magnetic field applied along c * -axis grows, T SDW is shifted progressively to higher temperatures (Fig. 2b) . The shift increases quadratically with field, as shown in the inset to Fig. 2b .
Application of pressure P = 5 kbar lowers the zero-field transition temperature down to 6.75 K (Fig. 3a, b) . The pressure dependence of T SDW (P ) is known to be strongly nonlinear 10 , its slope is small at low pressures and sharply increases in the vicinity of the critical pressure value. Therefore, the factor of two decrease in T SDW (P ) (from 12 K to 6.75 K, compare Figs.
2 and 3) demonstrates that the pressure is close to the critical value. At a pressure of 5 kbar and in the presence of a magnetic field B c * , the transition temperature T SDW grows nearly quadratically with field, ∆T SDW ∝ B 2 (see inset to Fig. 3a ). This growth is qualitatively similar to that for zero pressure, however, it is much more pronounced, compared to the former case (see Fig. 3b and the inset to Fig. 3a) .
Application of a magnetic field also increases resistance in the SDW state (cf. Figs. 2a, 3a) .
In principle, the resistance growth should be related with the increase of T SDW , e.g. due to the increase of the SDW gap in magnetic field 7 . However, the data on Fig. 3 as well as previous observations (for example, Ref. 15) indicate, that R zz (T ) cannot be described by a temperature-activated behavior, both in zero and non-zero magnetic fields. Apparently, the observed R zz (T, B) dependence is governed by both the increase of the SDW intensity in magnetic field and the magnetoresistance. Therefore, without an adequate model for R zz (T, B) the two contributions cannot be separated, even though our data clearly indicate the correlation of the resistance growth and the increase of T SDW in magnetic field.
The observed T SDW (B) dependence (Fig. 3 ) for our samples in magnetic field along c * is qualitatively consistent with theory 6,7 and with earlier observations by other groups 3,9,15,16 .
According to the theory, pressure deteriorates nesting conditions, enhancing the t this results in a growth of the transition temperature. This effect is described by the meanfield theory 6, 7 . In contrast, a magnetic field B b ′ has no effect on t In what follows, we estimate the t b /t c ratio from our experimental data. In order to do this, we expand the energy spectrum Eq. (1):
where t terms in the electron spectrum Eq. (2) . Therefore, the contribution of t ′ bc to T SDW (B) dependence becomes dominant.
(iii) When magnetic field is applied along a-axis, it is not expected to alter the electron motion, because the Lorentz force is zero, on average. Correspondingly, there are no terms in the electron spectrum which may be affected by the magnetic field in this orientation and the transition temperature is not expected to depend on the field B a. 
where β ≈ 1 is a numeric factor. Since the above relationship is dominated by (t b /t c ) 2 , the shift in T SDW for B b ′ is expected to be considerably weaker than for B c * . The t b /t c estimates indicate that the contribution of the t ′ bc term to T SDW is negligible, a factor of 50 smaller than that of t ′ b .
IV. CONCLUSION.
In conclusion, we have measured the magnetic field effect on the transition temperature T SDW to the spin density wave state in (TMTSF) 2 
